The present study investigated the extent to which accent sensitivity provides the foundation for lexical knowledge and listening comprehension for Japanese university students learning English as a foreign language (EFL). On an English accent correctness (i.e., YES/NO response) decision task, 63 participants showed considerably high accuracy and speed in identifying correctly-accented nouns (82.14% and 1091 ms) and adverbs (86.67% and 959 ms). However, students were much less accurate in rejecting incorrectly-accented nouns (72.33% and 910 ms) and adverbs (67.67% and 933 ms). The results of a structural equation modeling (SEM) analysis showed that accent sensitivity makes no contribution to either participants' lexical knowledge or listening comprehension skills. In contrast, a strong direct effect was found from lexical knowledge to listening comprehension. As such, accent knowledge by Japanese EFL students is isolated from their lexical knowledge, with no contribution to their ability for listening comprehension.
Difficulty in Acquiring English Accents for Japanese Students
There are several potential explanations for the difficulty encountered by Japanese learners of the English language in identifying correctly accented words. First, as mentioned above, Japanese pronounce each syllable with eq-ual-em-pha-sis (Mehler, Dommergues, Frauenfelder, & Segui, 1981) . Speakers of Japanese are not accustomed to using stress information in the same way as native English speakers.
Second, English loanwords and Japanized English ("wasei-eigo") expressions have become both widespread and entrenched in social parlance (Meerman & Tamaoka, 2009 ). The common pronunciation of these words is, however, not in conformance with canonical accenting norms and therefore difficult for native English speakers to understand (let alone produce in a canonically incorrect way that Japanese can understand). Repeated exposure to mispronounced (i.e., incorrectly accented or stressed English) words that have become popularly entrenched in mainstream society would constitute both a frequency of occurrence bias (see Luce & Pisoni, 1998) and a contextual constraint that inhibits their ability to correctly identify accurate pronunciation of English words.
Third, in addition to removing or altering the proper stress accent from English words in the process of borrowing them, representation in the seemingly ubiquitous katakana script has the unfortunate tendency of not only changing the pronunciation of letters (e.g., both "surprise" and "supplies" have identical katakana presentations), but also of adding considerably to the number of syllables in many words (see the previous example of "McDonalds", canonically a three-syllable name which assumes six syllables when pronounced in Japan). It can be safely assumed that doubling the number of syllables in this fashion renders it considerably more difficult for learners of English to determine correct accent placement.
Fourth, and related to the second, the use of the katakana script in language instruction to approximate pronunciation, and rote memorization or translation exercises for expediency purposes continues to be a common practice in classrooms. The emphasis of English language instruction in Japan on memorizing lexical meaning rather than producing correct pronunciation (including accenting) is a stubborn reflection of practical rather than ideal approaches to language instruction.
A. D. Meerman et al. 459 
Study
Accent sensitivity was measured by an experimental task asking Japanese EFL students to judge whether or not aurally presented nouns and adverbs exhibited canonical (i.e., native English) accenting. Lexical knowledge was measured by a paper-and-pencil test of nouns and adverbs. Listening comprehension was tested in six different themes, each of which consisted of three questions. Data resulting from this experimental approach led to the development of an SEM design consisting of three latent variables; namely, accent sensitivity, lexical knowledge and listening comprehension.
Participants
A total of 63 native Japanese speakers (51 female and 12 male) learning EFL at a Japanese private university in the Kyushu area participated in the present study. Both in terms of age and English proficiency in the four skills (i.e., reading, writing, listening, speaking), these participants were approximately at a middle rank among undergraduate university students, with a great majority being in the early half of their second year of study. The average age was 20 years and 5 months with a standard deviation of 1 year and 1 month, ranging from the youngest of 18 years and 7 months to the oldest of 23 years and 6 months.
Accent Sensitivity
Accent sensitivity was measured using an experiment using an accent correctness decision task. Stimuli of the experiment consisted of 40 correctly-accented and 40 incorrectly-accented nouns and adverbs, having more than three syllables. These basic lexical items were taken from a TOEIC Test preparatory textbook (Mizumoto & Stafford, 2010) . Recordings of half of the items (20 nouns and 20 adverbs) reflected proper accent placement, while the other half (20 adverbs and 20 nouns) exhibited incorrect accent placement (e.g., "transportation" presented with the incorrect accent ['traenspərteiʃn], and "occasionally" sounded in [əkeiʒə'nəli] ). These stimuli were recorded by a male native English speaker from Canada. These 80 stimuli, 40 correct and 40 incorrect were aurally presented to each participant through noise-reduction headphones (all of the items are listed in the appendix). DMDX (3.2.6.4), experimental software developed by Jonathan C. Forster at the University of Arizona, was used for executing the accent correctness decision task, whereby participants were asked to judge whether or not a word exhibited correct (i.e., canonical) accenting. Both correctly and incorrectly-accented English nouns and adverbs were randomly presented to participants via computerized audio player, which began 600 milliseconds after pressing the space bar on a computer keyboard. Stimulus randomization was operated with each participant. Participants were instructed to respond as quickly and accurately as possible in deciding whether or not the word they heard conformed to canonical rules by pressing a YES or NO response key. Participants were allowed a maximum of 5 seconds to make their correctness decision. After each response, the participant pressed the space key to initiate the next presentation. Each response reaction time and its result of "correct" or "incorrect" was recorded by computer. The recording of reaction times started from the instant the space bar was pushed, as processing begins as soon as participants hear initial word sounds. Therefore, the duration of the whole auditory presentation is included in the measurement of the reaction time. Participants repeated this process until 80 correctly and incorrectly-accented items were presented. Ten practice trials were given to participants before the commencement of actual testing. Since they are more sensitive than accuracy rates, reaction times were taken to measure accent sensitivity for the SEM analysis.
Listening Comprehension
The first component of the experiment was a listening comprehension test comprising six short dialogues was composed by using items taken from existing TOEIC Test preparatory materials (Tsuruoka & Malmgren, 2010) . Short dialogues regarding the six themes of "trip", "business", "restaurant", "newspaper", "advertisement", and "job hunting" were each followed by three multiple choice questions (one correct answer out of four choices). For example, in the case of the "trip" dialogue, participants had to choose one correct answer appropriately answering the question, "Why is the woman going to London?" with four options provided as potential answers: 1) To visit her brother; 2) To learn English; 3) To forget her home in Tokyo; 4) To attend her sister's wedding party. The correct answer is 5) if the participant selected; 6) s/he would receive one point. The latent variable of listening comprehension was measured by six observed variables of these six dialogues.
Lexical Knowledge
Lexical knowledge was tested by a paper-and-pencil test comprising 40 multiple-choice questions, selecting one correct answer out of four choices. Word items were taken from existing TOEIC Test preparatory textbooks. Authors created three incorrect explanations. For example, a participant had to choose one correct answer appropriately explaining the meaning of the word, "equipment". Four explanations were provided as potential answers: 1) a serious medical condition; 2) an unusual weather pattern; 3) something used for a specific purpose; and 4) a political process. The correct answer is 5) If the participant selected; 6) s/he would receive one point. Since understanding of 40 items was solicited in the same way, the maximum score was 40 consisting of 20 nouns and 20 adverbs. The latent variable of lexical knowledge was measured by the two observed variables of nouns and adverbs.
Procedure
A period of one hour was allotted for participants to complete all components of the present tests and the experiment. This included an initial 10 minutes for the experimenter to solicit and register individual participant data as well as to overview the process of the experiment with participants, 45 minutes to run the actual experiment, and 5 minutes for movement from one participant group to another. Participants were tested in groups of up to four people at a time. The experiment commenced with the listening comprehension test, which was administered using room audio speakers to allow for simultaneous response time and hence an impartial environment. Listening comprehension items were played only once. Following the completion of the listening comprehension test, students were asked to quietly read a brief set of instructions outlining how to register their responses to accent items which was posted in front of their seats and written in large Japanese characters to ensure that there was no mistaking the experiment process. Participants then donned headphones and were instructed to begin the accent experiment. The third component of the present study, the lexical knowledge test, was distributed to students once all had completed the accent experiment and removed their headphones. Each participant was asked to answer each item as accurately as they could at his or her own pace. Again, participants were asked to place their pencils on their desks and wait quietly until all others had done the same, signifying the end of the study. Participants were given a token sum of money in appreciation for their participation.
Results
In this section, the results for the accent sensitivity, lexical knowledge and listening comprehension components of the experiment are presented. Test results include details regarding correlations and SEM analysis.
Accent Sensitivity
An accent correctness decision task for words presented auditorily was administered to 63 EFL students. The responses ("YES" for correctly-accented and "NO" for incorrectly-accented) are fundamentally different in cognitive processing, and therefore are analyzed separately. A separate t-test was conducted for these "YES" and "NO" responses to examine any difference between student understanding of English stress accenting for nouns and adverbs. All items used in measuring accent sensitivity are listed in the Appendix, with accuracy in percentages and reaction times in milliseconds.
Results for correct "YES" responses for correctly-accented nouns showed a mean response time of 1091 ms (SD = 149 ms) and mean accuracy of 82.14% (SD = 14.95%). The Pearson's product moment correlation between reaction times and accuracies for 20 nouns was r = −0.623 (p < 0.01). The mean accuracy for the 20 nouns was higher than 80%, with the word "amusement" showing the highest accuracy (95.24%). This word is very common in mainstream Japanese society as an English loanword having the same accent position in both English and Japanese. One item, "conference" ['kanfərəns] was very low (33.33%). This word is also sometimes used as a loanword in Japanese as/ka N fya re N su/, but pitch accent position of this loanword may differ among native Japanese speakers. As a result, Japanese EFL students may have encountered various accenting of this word. It can be safely assumed that second year Japanese university students have had more frequent exposure to "amusement" than "conference"; the results for both of these words is furthermore understandable when the former follows canonical accenting norms in both languages, while the accenting of the latter is not widely uniform.
Results for correct "YES" responses for correctly-accented adverbs showed a mean response time of 959 ms (SD = 266 ms) and mean accuracy of 86.67% (SD = 11.28%). The Pearson's product moment correlation between reaction times and accuracies for 20 adverbs was very high at r = −0.887 (p < 0.001). Similarly, the mean accuracy of the 20 adverbs was higher than 86%. Thus, the Japanese EFL participants performed very well in this task. The word "annually" showed 100% accuracy with a very fast average reaction time of 558 ms, even though accent position differs between the canonical English rule and usage as an English loanword. An independent-samples t-test between nouns and adverbs showed no significant difference in either accuracy [t(38) = 1.027, p = 0.311, ns.] or reaction time [t(38) = 1.888, p = 0.067, ns.].
Results for correct "NO" responses for incorrectly-accented nouns showed a mean response time of 910ms (SD = 115 ms) and mean accuracy of 72.33% (SD = 12.71%). The Pearson's product moment correlation between reaction times and accuracies for 20 nouns was not very high, at r = −0.375 (p = 0.104, ns.). Although the speed required to reject 20 incorrectly-accented nouns was fast, the mean accuracy was not very high. Results for correct "NO" responses for incorrectly-accented adverbs show a mean response time of 933 ms (SD = 110 ms) and mean accuracy of 67.67% (SD = 10.74%). The Pearson's correlation between reaction times and accuracies for 20 nouns was also not high at r = −0.240 (p = 0.308, ns.). The mean accuracy for the 20 incorrectly-accented adverbs was rather low. An independent-samples t-test between nouns and adverbs showed no significant difference in either accuracy [t (38) Reaction times for accurately accepting correctly accented nouns and adverbs, and for correctly rejecting incorrectly accenting nouns and adverbs are a more sensitive and informative measurement than accuracy rates. Reaction times alone are therefore used for the purposes of constructing the SEM analysis in the section below.
Lexical Knowledge
The latent variable of lexical knowledge was measured by two observed variables of nouns and adverbs consisting of 20 questions in each grammatical category (maximum of 40 points). The mean score was 28.84 with the standard deviation of 6.55. The Cronbach's reliability coefficient for the 40 test items as measured by 63 participants was very high, at α = 0.853. As shown in Table 1 , correlations with listening comprehension were fundamentally significantly high, showing 10 significant correlations and 2 non-significant.
Listening Comprehension Test
The latent variable of listening comprehension was measured by 18 questions consisting of six topics; namely, "trip", "business", "restaurant", "newspaper", "advertisement", and "job hunting", each of which consisted of 3 questions. The mean score was 10.20 with a standard deviation of 2.74. The Cronbach's reliability coefficient for the 18 questions, at α = 0.558 as measured with 63 participants, was not outstanding but perhaps rather inevitable given the low number of questions.
Overall Description of Correlations
Means, standard deviations and correlations used for the SEM analysis are reported in Table 1 . Decision times among noun and adverb accent acceptance ("YES" responses) and rejection ("NO" responses) were highly correlated, being over r = 0.700 in all correlations. The highest correlation was observed between rejection times for incorrect accents between noun and adverbs (r = 0.888, p < 0.001). The correlation of lexical knowledge between nouns and adverbs was also high, r = 0.759 (p < 0.001). Correlations between the six observed variables (or themes) of listening comprehension with lexical knowledge were reasonably high, except "advertisement" with adverbs (r = 0.018, ns.) and with nouns (r = 0.041, ns.).
SEM Analysis
Structural equation modeling (SEM) was carried out to investigate the degree of extent that accent sensitivity and lexical knowledge provide the foundation for listening comprehension. The SPSS AMOS 17.0J (2008) package was used to investigate a causal model constructed by three latent variables of accent sensitivity, lexical knowledge and listening comprehension. The result is depicted in Figure 1 . The SEM analysis converged to create a solution with reasonable fit as reflected in the model [n = 63, χ 2 (51) = 56.083, p = 0.290, ns.; GFI = The four observed variables of accent sensitivity showed excellent factor loadings, all having higher than β = 0.82 (p < 0.001). Likewise, the two observed variables of lexical knowledge also showed good factor loadings, both with β = 0.87 (p < 0.001). The six observed variables of listening comprehension showed a wide range of factor loading from the lowest β = 0.16 (ns.) for "advertisement" to the highest β = 0.68 (p < 0.001) for "trip". Causal relations leading from accent sensitivity to lexical knowledge (β = 0.09, ns.) and to listening comprehension (β = −0.04, ns.) were not significant. Lexical knowledge showed a significant contribution to listening comprehension (β = 0.83, p < 0.001). Thus, only lexical knowledge affects listening comprehension.
Discussion
First, to what extent do Japanese EFL students exhibit sensitivity to English stress accents? Using the experimental approach of reaction time and accuracy, EFL students performed an English stress accent decision task for auditorily presented correctly and incorrectly-accented words. For correct YES responses, EFL students demonstrated high accuracy and speed at 82.14% and 1091 ms for correctly-accented nouns, and at 86.67% and 959 ms for correctly-accented adverbs. For correct NO responses, their accuracies were lower at 72.33% and 910 ms for incorrectly-accented nouns, and at 67.67% and 933 ms for incorrectly-accented adverbs. In terms of accent sensitivity, participants in the present experiment could therefore generally recognize what was correct, but had difficulty in identifying what was not.
Second, does English accent sensitivity contribute to lexical knowledge? Stress accents are lexical features; in other words, each English word has a unique stress accent. If so, accent sensitivity of Japanese EFL students should have a strong effect on lexical knowledge. However, contrary to our expectations, the SEM results of the present study found no significant contribution of accent sensitivity to lexical knowledge. Therefore, Japanese EFL students seem not to form close associations between stress accents and their corresponding lexical items.
Third, does accent sensitivity contribute directly to listening comprehension? The SEM results found no direct contribution of accent sensitivity to listening comprehension. In contrast, lexical knowledge showed a strong effect on listening comprehension. This result was congruent with causal relations between lexical knowledge and comprehension found in previous research (e.g., Baumann, 2005; Perfetti, 2010; Staehr, 2009; Yamashita, 1999) . Since it has already been proven that accent sensitivity does not directly affect lexical knowledge in the second question, the indirect effect of accent sensitivity on listening comprehension via lexical knowledge is not supported. Lexical knowledge is therefore a major contributor to listening comprehension.
In the present study, Japanese students performed reasonably well at identifying correctly-accented English words. This implies that they actually have, to a certain degree, accent sensitivity. However, this accent sensitivity does not contribute to students' lexical knowledge; in other words, students are not referring to accent placement in order to recall the meaning of a word. This finding was contrary to our initial expectations: Japanese university EFL students do not appear to memorize accents with word meanings, revealing no relationship between stress accents and lexical concepts, and no contribution of accent to listening comprehension. In that no casual relation from accent sensitivity to lexical knowledge was found among participants, there can naturally be no direct influence of accent sensitivity on listening comprehension.
Previous studies (e.g., Aull & Zue, 1985; Cutler, 1984) show that native speakers of English rely upon lexical accent characteristics as fundamental information to deciding word meaning. The results of the present study, however, indicate that Japanese learners of English are not making sufficient use of accent placement in their studies. We consider that this reflects an instructional shortcoming of Japanese English education, and that more attention should be paid to teaching accent sensitivity to further contribute to both students' lexical knowledge and listening comprehension.
